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reichen Erhebungen des ADAC aus Nord- und Nordwestdeutschland vor, die von
KNIERER (1967) ausgewertet worden sind. Da sie jedoch keine Streckenkilometerangaben
enthalten, lassen sie sich nicht unmittelbar umrechnen. Doch 31 Totfunde im ,,bebauten
Gelinde* gegeniiber 45 auf Land- und Bundesstraflen weisen deutlich in die gleiche
Richtung. Wir halten daher die Befunde fiir grundsitzlich tibertragbar.

Zusammenfassung

Fiinfjihrige Zahlungen der tiberfahrenen Igel auf einer 150 km langen Teststrecke zwischen Miinchen
und Passau ergaben keine abnehmende Tendenz, aber ausgeprigte jahreszeitliche und biotopbedingte
Unterschiede in der Hiufigkeit. Der Gesamtdurchschnitt belduft sich auf 1 Igel/km/Jahr, aber die
freien Fluren, die 60,7 % der Strecke bilden, wiesen mit 0,6 Ex./km/Jahr einen vergleichsweise
geringen Wert auf. In kleinen Siedlungen (Durchfahrtstrecke unter 1 km) und am Rande gréflerer
gehen die Werte auf 5,0 bzw. 5,3 Igel/km/Jahr hoch, wihrend die zentralen Abschnitte in gréfieren
Siedlungen mit 0,4 Ex./km/Jahr das Minimum bilden. Daraus ergibt sich, dafl 86 % der 729
iiberfahren registrierten Igel auf nur 8,8 % der Strecke zu finden waren. Bei dieser Hohe der
Verlustquoten ist nicht auszuschlieffen, daf8 die verkehrsbedingte Mortalitat lokal zum bestandssteu-
ernden Faktor wird. Im Jahresgang liegt der Gipfel der Verluste im Juni. Ein Nebenmaximum deutet
sich fir den Oktober an.
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Abstract

Studied was the activity of the shrew Crocidura russula in the field (by radioactive tracking) and in
laboratory (by continuous recording of nest temperature and by video). Under natural conditions, the
total daily activity remained nearly constant throughout the year accounting for about 33 % of the
total time. Activity was polyphasic and showed a daily rhythm; on an average, one activity phase
occured every two hours and lasted 36 min. The activity periods of captive shrews were generally
shorter, but always more frequent, and the total daily activity of captive shrews was much lower in
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winter. Two experiments carried out in the field on shrews artificially fed, demonstrated that under
natural conditions, foraging takes a major part of the winter activity. The activity patterns of
Crocidura russula are compared with those of another European shrew, Sorex araneus.

Introduction

The activity of the Soricidae in the field is still little known. Most of the existing data are
the result of indirect observations, coming either from trapping experiments during which
the traps were visited at regular intervals (SPENCER-BoOTH 1963; SHILLITO 1963; RoOD
1965; PERNETTA 1973, 1977; BAUMLER 1975; NEwMAN 1976), or from recordings made in
places frequented by the shrews (INGLEs 1960; DouceT and BiDER 1974). Most of these
data give some information on the rhythm of activity, and some show an influence of
climatic factors on the activity. However, only the observations of KaARULIN et al. (1974)
on Sorex araneus, based on radioactive tracking, provide time budgets of free-living
shrews.

Laboratory studies are much more numerous. The genera Sorex and Blarina among the
Soricinae, as well as Crocidura and Suncus among the Crocidurinae have been extensively
studied (lit. in VOGEL et al. 1981). Unfortunately, the observations often relate to limited
periods and have sometimes been made under poorly described circumstances; experimen-
tal conditions undoubtedly have a determining influence on the activity. Furthermore, the
results of KARULIN et al. (1974) suggest differences in the activity of captive and free-living
shrews, hence information obtained on captive animals should be interpreted cautiously.

Crocidura russula (Hermann, 1780) is widespread in Europe. Its metabolic rate is similar
to that of the other Crocidurinae which, for the most part, inhabit the paleotropical region.
On the other hand, metabolism in this species differs distinctly from that of the sympatric
Soricinae (VOGeL 1976). The physiological and behavioural mechanisms which influence
the energy budget of this species in the temperate zone, especially during the winter period,
are therefore of particular interest. The activity patterns and the total daily activity are
important behavioural adaptations by which a species copes with its environment. Up to
the present time, these adaptations have been only little described in Crocidura russula
(SaiNT GIRONS 1959, 1966; GODEREY 1978; VOGEL et al. 1981).

Material and methods

Observations under natural conditions

Observations in the field have been carried out within two populations followed regularly by live-
trapping, at Bassins (750 m) and Préverenges (375 m) in Switzerland. The first locality has been
previously described (GENOUD and Hausser 1979). Préverenges consists of houses separated by parks
and gardens, and the population studied lives in thuya and hornbeam hedges bordering lawns.

Shrews were wei§hed, sexed, marked by means of an auricular ring bearing a filament of
radioactive tantalum (™¥2Ta), and followed continually during over 24 h (GENouD and Hausser 1979).
As a rule, the observations made during the two hours following marking (effected under light
anaesthesia) were not retained: in certain experiments, this period seemed to show an intensification of
the activity, probably due to the stress that inevitably accompanies marking. With this restriction, it
can be accepted that the impact of the method on the behavioural parameters observed is negligible.
BarRBOUR and HARVEY (1968) noticed no significant differences in the activity of unmarked and
radioactive tag-carrying rodents. The duration of each of our experiments was reduced to a minimum
to limit the dose received by the shrews. The ring seemed to be sufficiently light (0.1 g) not to hamper
them in any way. A control-experiment was implemented to detect any possible effect of the observer
on the activity of the individuals followed. Following a typical experiment (no 4), 10 Geiger-Miiller
probes were set out throughout the home range of the marked shrew. In this way, its activity was
automatically recorded for 5 additional days by means of a device described by AiroLpr (1979). No
influence of the observer was detectable (table 1, experiments no 4 and 4c).

As a rule, absence from nest was considered to be an indicator of activity; however, complete
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immobility of more than 10 min outside a nest was interpreted as a rest. The microclimatic conditions
in the places frequented by the shrews were recorded during the course of each experiment. The
temperature of the soil (- 10 cm) near the nests, and the ambient temperature in the litter (+ 2 cm)
were recorded. The mean ambient (litter) temperature was used to characterise the general thermal
conditions during each experiment.

Complementary experiments in the field

In certain habitats, Crocidura russula regularly takes advantage of man-made sites which offer
favourable energetic conditions (GENOUD and HAuUsSER 1979); it therefore seemed worthwhile to
study the activity of individuals under conditions made extremely favourable artificially. Two shrews,
given ad libitum access to minced meat at a feeding station on their home ranges, were marked (on 6. 9.
1978 and from 27. to 31. 1. 1980). Feeding started a week before marking for the summer experiment.
The individual marked in winter was fed from October; its feeding point was not supplied on the last
day of the experiment (31. 1. 1980).

Observations in captivity

Four individuals (2 males and 2 females) born in captivity in June 1976, were followed intensively for
one year: monthly recordings of their activity constitute the basis of our captivity study. Twenty-two
supplementary recordings were made at various times of the year on 22 individuals captured in the
field and acclimatised to captivity for at least one month.

Captive shrews were maintained individually in cages measuring 30 X 50 cm, and kept in a room
exposed to the natural climatic fluctuations (temperature, humidity, light). Each cage had an earth and
peat floor and a wooden nest (5.5 X 5.5 X 4.5 cm) filled with dry hay. Water and food (a mixture
mostly consisting of minced meat) were always available ad libitum.

All the observations were made under climatic conditions similar to those of the field. The
recordings of the activity of the 4 individuals followed for one year were performed while the animals
occupied their normal cage and room; the other individuals (supplementary recordings) were
transferred to a new cage (similar to that in which they were normally kept) at least 2 days before the
recordings.

The activity (= absence from nest) of the shrews was studied by means of the continuous
recording of nest temperature (VOGEL 1974). Each recording lasted on an average 4 to 5 days and was
accompanied yy a check of the physical condition of the studied shrew and by measurements of the
climatic conditions. Moreover, 17 of the supplementary recordings, evenly distributed over the annual
cycle, were accompanied by a study of the behaviour during activity. During these recordings, 2
samples of 30 min activity (one during the night and one during the day) were filmed by means of a
video installation equiped with an infra-red camera. During the night, a dim red lamp gave suitable
illumination. The activity was divided into “displacements” and “stations” (no displacement for more
than 10 sec); different stations for different functions were distinguished: water and food intake, self-
grooming, stationary exploration (digging, olfactory exploration, etc.), rest, short visits to the nest.
This last behaviour, frequent when the activity rate was high, led us to define arbitrarily rest as a
presence in the nest of more than 2 min.

Results
Activity under natural conditions

The 13 experiments carried out under natural conditions took into account most of the
situations met with by the species in both localities (season, temperature, physiological
condition). They were divided into 5 relatively homogeneous seasonal groups (table).

The total daily activity (t.d.a., table) remained fairly constant throughout the year. It
was independent of the mean ambient temperature in the litter (figure 1): the correlation
and regression coefficients (0.16 and 2.0 min/°C) were not statistically significant
(P > 0.05). On an average, the shrews were active for 478 min each day (33 % of the time).
Only group 4, with slightly lower values, differed appreciably from the others; however,
the darta are insufficient for this divergence to be interpreted. The standard deviations of
t.d.a. in the 13 experiments (92 min) and in the experiments 4 and 4c (6 d of continuous
observation of the same shrew) (76 min) differ only little; hence, most of the variability of
t.d.a. may be due to fluctuations which occur from day to day in the activity of each
individual.
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The daily activity showed a polyphasic pattern (figure 2). 12.7 £ 2.3 (x = SD) periods
of activity occured each day (9 to 17), on an average slightly more than one every 2 h. They
lasted on an average 36 min (1 to 222 min) and were generally longer at night than at day
(on average 45 min against 29 min). Very short activity periods (less than 5 min) were often
observed at day; during these, the shrews probably left their nest only for urination and
defecation. The periods of rest had a very variable length (4 to 602 min), the mean being 74
min; they were generally shorter at night than at day (on average 55 against 95 min).

The intensity and position of the activity peaks over 24 h varied from one experiment to
another; some fluctuations also occured from day to day in the same shrew (control-
experiment, table). Meteorological conditions are likely to be partly responsible for these
variations, as was shown in experiment no 1, where almost continuous nocturnal activity
(table and figure 2) was probably due to a shower which occured at dusk (following 3

weeks without rain). However,
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Fig. 2. Activity patterns obtained for Crocidura russula in
the field (activity periods in black). Bold numbers: seasonal
groups (according to the table); no of the experiment in

italics; dotted lines: sunset and sunrise

litter: the correlation and regres-
sion coefficients are not signific-
ant (P > 0.05). Nevertheless, the
mean activity profiles established
for the different seasonal groups
allow us to point out some sea-
sonal trends in the temporal or-
ganisation of the activity (figure
3). In winter and in spring, a
single nocturnal peak was gener-
ally observed. In summer, an ad-



The activity of Crocidura russula in the field and in captivity 227

ditional peak, probably linked to the lengthening of the day, often occured in midday. In
autumn, important variations were observed; in particular, experiment no 3 stood out by

the absence of a marked daily rhythm (figure 2).

1
Fig. 3. Mean activity profiles
(r. 2. = hourly rate of activity, means
2 per 4 hours interval) of Crocidura

Ll & russula in the field. For each seasonal
(min/h) group (according to the table) the
30 mean of the experiments concerned

has been represented. Dotted lines:
mean sunset and sunrise

S,

Activity in captivity

Results of all the captive shrews are comparable to one another, and those of the 4
individuals followed over one year (196 days of recording) appear representative of the
whole. Hence, exepting data on the behaviour during activity, only the results from these 4
shrews are cited.

During almost the entire annual cycle, the physical condition of the captive shrews
differed strongly from that of the freeliving individuals. Their moults often lasted several
months and their weight was generally distinctly higher than those measured in the field.
Weighing 11.1 £ 1.7 g during their first summer, the 4 individuals followed greatly
increased from the autumn to reach a winter weight of 14.4 & 2.0 g. Their weight again
increased in the spring to reach 16.7 *+ 3.0 g in the second summer.

The total daily activity varied considerably from one season to another. It was generally
similar to that observed in the field among the young in summer, but diminished from the
autumn and remained at a significantly lower level (P < 0.01) during the whole of the
winter. High values were again reached in the adults during spring; however, no sudden
intensification of activity was noticed at the onset of the reproductive period (indicated by
the strong odour of the males). Certain old adults in summer had again low activity levels.
Within the limits of the experimental conditions, the total daily activity of the 4 individuals
followed for one year is linked to the mean ambient temperature (figure 4; correlation
coefficient = 0.81, significant [P < 0.01]; regression coefficient = 16.9 min/°C).

As in the field, the activity was polyphasic in captivity and showed a daily rhythm
characterised by a nocturnal maximum and a diurnal minimum, generally in the morning.
This rhythm was very conspicuous among the young in summer. It was much less marked
in winter, when it was sometimes only just discernable (see figure 3 in VoGeL et al. [1981],
partially based on the present results). The hourly rate of diurnal activity was always very
low (4.1 & 2.1 min/h) and varied little during the course of the year; it was slightly
dependent on the ambient temperature (correlation coefficient = 0.27, significant
[P < 0.01]; regression coefficient = 0.1 min/h°C). On the other hand, the night-time
hourly rate was very variable from one season to another, but always significantly higher
than the diurnal rate (P < 0.01). Among the 4 individuals followed, it fell from 39.5 + 8.6
min/h in August (20 d of recording) to 9.6 = 2.2 min/h in January (18 d of recording).
Within the limits of the experimental conditions, it is strongly linked to the ambient
temperature (correlation coefficient = 0.84, significant [P < 0.01]; regression coefficient
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= 2.0 min/h°C): the variations of the total daily activity are thus principally linked to
variations in the nocturnal activity.

In captivity, the periods of activity and rest were very variable in duration, but were
generally shorter and always significantly more frequent (P < 0.01) than in the field. Their
mean frequency and duration differed between night and day, and varied during the course
of the annual cycle. The 4 individuals followed left their nest 22.9 * 7.8 times each day in
August; this frequency increased to 42.4 £ 6.0 activity periods per day in January. The
duration of the diurnal periods of activity remained constant throughout the year (on
average 3 min). On the contrary, the nocturnal periods were generally long (47 min on
average in the young in August) when the rate of nocturnal activity was high and their
duration lowered to the diurnal values in winter (on average 5 min in January). The
duration of the nocturnal periods of rest varied little during the year (on average 23 min);
the diurnal periods were longer in the young during summer (on average 69 min in August)
than in wintering shrews (on average 47 min in January). However, it should be
remembered that an inferior limit of length of the rest periods was arbitrarily fixed; by high
activity rates, this biases (although not to a too large extent) the estimations of the
frequency and duration of the periods of activity and rest.

The behaviour of the captive shrews can be described by the proportion of time
(calculated after the filmed samples) that they spend in each of the behaviours defined.
Displacement, stationary exploration, food intake and self-grooming always took up more
than 95 % of the time spent outside the nest; the relative proportion of these 4 behaviours
is linked to the hourly rate of activity (figure 5). By high activity rate (nocturnal activity in
summer), displacement and stationary exploration largely dominated. On the other hand,
by low activity rate, displacement, food intake and self-grooming divided up the time in
similar proportions; at that time, exploratory activity was almost nonexistent.

Influence of artificial feeding in the field

The activity exhibited during the summer complementary experiment was not strongly
different from that which was usually observed under natural conditions (t.d.a. = 405 min;
19 activity periods per day, with a mean length of 23 min). On the contrary, artificial
feeding had a spectacular impact in winter. The marked shrew showed a relatively high
weight (13 g) and in a number of respects its activity was similar to that exhibited by
captive wintering shrews. Between 28. and 30. 1. 1980, at a mean ambient temperature in
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the litter of 2 °C, its total daily activity amounted 208 =+ 41 min. The activity periods were
a little more frequent (18.7 + 2.1 periods per day) and, above all, much shorter (11 min on
average) than under natural conditions; they were often limited to a short visit to the
feeding point. The suppression of the artificial feeding on the last day of the experiment led
to an immediate reaction of the shrew, characterised among other things by an increase in
the total daily activity (495 min).

Discussion

In captivity, in an extremely simplified environment, the activity of Crocidura russula is
strongly different from that observed under natural conditions. Few of its qualitative
aspects, such as the polyphasic pattern and the presence of a daily rhythm, are retained.
The increased frequency of the activity periods, and the reduction, at low temperatures, of
the total daily activity, itself linked to a reduction in locomotory and exploratory activity,
characterise the activity of the captive shrews. These pecularities, together with the
abundant food supply, inevitably lead to an increase in body weight. The results of VoceL
et al. (1979) alsc show that in captivity, “natural” weights can only be maintained by
subjecting the shrews to a restricted diet. The conclusions based on observations made in
captivity, even under climatic conditions approaching those in the field, can in no case be
extended to free-living animals.

Our observations on the activity of Crocidura russula in captivity, are hardly compar-
able to those of other authors (SAINT GirRONs 1959, 1966; GODFREY 1978), mainly because
the experimental conditions are different (acclimatisation, season and temperature). How-
ever, it should be noted that GopFrey (1978) obtained similar results for the frequency and
duration of the activity periods with freshly captured shrews; it seems probable, therefore,
that 2 to 3 days after capture, the behaviour of a captive shrew has already become very
different from that of a free one.

The day to day variations in the activity of Crocidura russula in the field are first of all
due to the individuals themselves; considerable fluctuations are observed even in captivity
where the conditions are more stable. Short-term meteorological changes are also partly
responsible for the variability observed. The influence of rain on the activity of other
species of Soricidae is particularly known (DoOUCET and BiDER 1974; BRUMLER 1975).

The absence of marked seasonal variations in the total daily activity of Crocidura russula
in the field must be stressed. This phenomenon is again found in Sorex araneus, where the
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observations of KARULIN et al. (1974), made under varied environmental conditions, also
suggest only little seasonal variations. It should be noted, however, that we marked no
male at the onset of the reproductive period; at this time, they seem particularly mobile
(Genoubp 1978; Genoup and Hausser 1979). While the total daily activity of the shrews
remains constant throughout the year, the motivations for this activity change strongly
from one season to another. In winter, a high activity level is maintained in the field, whilst
it is low in captive individuals. However, it is sufficient to artificially feed a shrew in the
field to bring its total daily activity near the captivity values. Thus it clearly appears that
foraging takes up an essential part of the winter activity of Crocidura russula, a fact already
pointed out by Crowcrorr (1954) and BucHarczyk (1972) for representatives of the
genus Sorex. It follows that the diminution of activity which occurs among the captive
shrews in winter is principally due to the presence of food available ad libitum. The
summer activity of Crocidura russula in the field, on the other hand, is only secondarily
motivated by foraging: it cannot be markedly influenced by artificial feeding. In summer,
exploration and reproduction may take up a large part of the activity.

In captive shrews, the frequency of the periods of activity may depend essentially on
physiological (particularly nutritional) requirements (CROWCROFT 1954; SAINT GIRONS
1959). Our own observations show that for comparable climatic conditions, the activity
periods are much less frequent in the field. Most of the other patterns related to the rhythm
of activity (duration of the periods of activity and rest, intensity and position of the activity
peaks during the 24 h) also show differences between free-living and captive shrews. Under
natural conditions, many factors (not only physiological, but also ecological and
behavioural) concur to structure the activity pattern best adapted to the environment.
Depending on the local conditions, individuals of different populations may therefore have
different activity patterns. According to PERNETTA (1973), Crocidura suaveolens may even
adapt its rhythm to that of the tides in coastal areas.

The Crocidurinae and the Soricinae have developed very different biological strategies
(VoGeL 1980, for an actual synthesis). In particular, the Soricinae are characterised by
higher resting metabolic rates (VOGEL 1976). Several authors have tried to show, but
always on the basis of data obtained in captivity, how these different strategies are
manifested in the rhythm and daily duration of activity (GERAETS 1972; BAXTER et al. 1979;
VoGeL et al. 1981). The results of KaARULIN et al. (1974), together with our results, allow us
to make a first comparison between the activity patterns of Crocidura russula
(Crocidurinae) and Sorex araneus (Soricinae) in the field, 2 species of similar size which are
sympatric over a large part of Europe. Under all the conditions tested, Crocidura russula is
distinctly less active than Sorex araneus; its periods of activity are shorter and its resting
periods longer. It should be noted in particular, that these rest periods never reach 100 min
in Sorex araneus, whereas periods of rest of more than 100 min are frequent in Crocidura
russula. These differences, which obviously cannot be generalised to all representatives of
the 2 subfamilies, are consistent with the known physiological and behavioural characteris-
tics of the 2 species.
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Zusammenfassung

Die Aktivitit von Crocidura russula (Insectivora, Soricidae) im Freiland und in Gefangenschaft

Aktivititsdauer und -rhythmus der Hausspitzmaus (Crocidura russula) wurden in Wildpopulationen
mittels radioaktiv markierter Tiere und in Gefangenschaft bei vergleichbaren klimatischen Bedingun-



The activity of Crocidura russula in the field and in captivity 231

gen mittels kontinuierlicher Aufzeichnung der Nesttemperatur sowie zusitzlicher Videoaufnahmen
untersucht.

Im Freien ist die Aktivitit polyphasisch und weist einen Tagesrhythmus mit einem nichtlichen
Maximum und einem morgendlichen Minimum auf. Im Durchschnitt wird ungefihr alle 2 h eine
Aktivititsphase von 36 min beobachtet. Die Tagesaktivitit ist das ganze Jahr {iber relativ konstant und
betrigt im Durchschnitt 33 % der Zeit.

Die Ergebnisse in Gefangenschaft weichen von den Freilandbeobachtungen stark ab. Die Aktivi-
titsphasen sind kiirzer und haufiger als im Freien. Das Tagestotal der Aktivitit zeigt einen charakteri-
stischen Jahresverlauf, im Winter wird die lokomotorische und exploratorische Aktivitdt stark
reduziert.

Zwei Freilandexperimente, in deren Verlauf Wildtieren Futter ad libitum angeboten wurde,
zeigten, daf} Futtersuche den grofiten Teil der Winteraktivitit ausmacht; in Gefangenschaft erlaubt das
uneingeschrinkte Futterangebot, die Aktivitit im Winter stark einzuschrinken.

Das Akuvititsmuster von Crocidura russula (Crocidurinae) zeigt gegeniiber jenem von Sorex
araneus (Soricinae) klare Unterschiede, die durchaus zu den bekannten physiologischen und ethologi-
schen Eigenheiten der beiden Arten passen.
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Abstract

Remarks upon the taxonomic and phylogenetic position of gibbon and siamang
(Hylobatidae, Primates)

Discussed is the taxonomic and phylogenetic position of the gibbon and siamang (Hylobatidae). A
brief historical survey demonstrates the different viewpoints on the systematic position (Hylobatidae
or Pongidae [Hylobatinae] or Hominidae [Hyloblatinae]) among the Hominoidea or Hyloblatidae
within the Cercopithecoidea. Morphological, anatomical, karyological and biochemical facts demons-
trate that gibbon and siamang are neither members of the Hominoidea nor Cercopithecoidea. The
hylobatids are members of an own category (superfamily Hylobatoidea [THeENIUS 1969]). The
taxonomical position of the Hylobatoidea is between the Cercopithecoidea and Hominoidea, but they
are neither intermediate nor phyletic transitional forms, as suggested by KOHLBRUEGGE (1890/92).
Hylobatids have separated early from the other catarrhines. The ancestors are pliopithecids (Pro-
pliothecus) of the Oligocene in Africa. Dendropithecus (Miocene, East Africa) is a primitive member of
the hylobatids. The resemblances with pongids are the result of either a parallel evolution or of
symplesiomorph features.

Einleitung und Problemstellung

Anlafl zu den folgenden Zeilen war das umfassende Werk von Szaray und DEeLsoN
“Evolutionary history of the primates” (1979). SzaLay und DELsON, die sich seit Jahren
mit fossilen Primaten befassen, klassifizieren die Gibbons als Unterfamilie (Hylobatinae)
der Hominidae, wie es DELsON bereits frither (in Luckerr und SzAray 1975) zum
Ausdruck gebracht hat. Diese Zuordnung basiert auf der Annahme, daf} die im Zusammen-
hang mit der Fortbewegung erworbenen Merkmale im Handgelenk bei den Hominoidea
(im Sinne von SiMPsON 1945) synapomorphe Merkmale sind (vgl. LEw1s 1965; ANDREWS
und GrOVEs 1976).

Die taxonomische Zuordnung bzw. Bewertung der Gibbons erfolgt keineswegs einheit-
lich, wie eine Durchsicht der Literatur erkennen laf3t.

Im folgenden wird der Versuch gemacht, die systematische und phylogenetische
Position der Gibbons nicht nur auf Grund morphologisch-anatomischer Merkmale zu
beurteilen, sondern auch nach karyologischen (cytogenetischen) und biochemischen
(immunologischen) Befunden.
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